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Residents of densely developed urban neighborhoods face a range of environmental risks both indoors and outdoors. Among the outdoor factors of greatest concern to residents of the Harlem neighborhood of New York City (NYC) is the complex mixture of toxic air pollutants emitted in and around the city by mobile sources (e.g., cars, trucks, and buses). Mobile source emissions are of special concern both because of their ubiquitous nature and because emissions occur at ground level in urban street canyons where human activity is greatest. The seemingly disproportionate concentration of diesel emission sources in underprivileged urban neighborhoods such as Harlem, and the potential impacts that diesel exhaust particles (DEPs) may have on human health, has in recent years led both to a community-based movement aimed at reducing diesel emissions and a concurrent scientific research agenda directed at understanding the relationships among sources, concentrations, exposures, and human health.
The human health effects of airborne particulate matter (PM) have been examined in numerous recent epidemiologic studies (1) (2) (3) (4) (5) (6) , several of which highlight the special health significance of particles < 2.5 pm in aerodynamic diameter (PM2.5). PM2.5 particles are potentially more harmful than larger particles because they can reach deeper into the lower respiratory tract of the lungs. In addition, because they are products of fossil fuel combustion, PM2 5 often contains high concentrations of several toxic substances, including acid sulfates, soluble metals, and organic compounds such as polycyclic aromatic hydrocarbons.
DEPs are an important constituent of PM25 in NYC. DEP aerosols consist of chain aggregates of roughly spherical nuclei composed largely of elemental carbon (EC). DEPs have large surface areas, ranging from 30 to 100 m2/g, on which a wide range of organic compounds are adsorbed (7 (Figure 3) . Variations across days in mean PM2 5 concentrations were more pronounced than were spatial variations; daily means ranged from 26.5 pg/m3 on day 5 to 53.5 pg/m3 on day 4 . A two-way ANOVA showed that 73% of the variation in PM2 5 concentrations was explained by the day effect (i.e., temporal variations), whereas only 14% was explained by the site effect (i.e., geographic variations).
In contrast to PM2 5, a strong spatial gradient was observed across sites in EC concentrations, reflecting the importance of local diesel traffic sources (Table 2 ). There was a 4-fold difference in mean EC concentrations (1.5-6.2 pIg/m3) between the two sites that had the largest contrast in diesel traffic counts (sites 1 and 4) . This is shown graphically in Figure 4 , which plots mean EC concentrations against total diesel vehicle counts at the four intersections. One outlier on this plot is site 2 (bus depot), which exhibited elevated EC (and PM2.5) concentrations, yet had low traffic counts. This is most likely due to the impact of the adjacent Manhattanville Bus Depot (with ventilation ducts facing towards the site) as well as the West Side Highway, which is one block to the west. Thus, although local traffic on 133rd Street itself was light during the study, the air at the site appeared to be heavily impacted by local diesel and other mobile source emissions.
Variations across days in EC concentrations were much less pronounced than were spatial variations (Table 2 ). This contrasts with the pattern observed for PM2.5, where temporal variations were dominant. In a twoway ANOVA (site x day), site-to-site variations explained 76% of the total variation in EC concentrations (i.e., R2 = 0.76) and were highly statistically significant. In contrast, variations across days explained only 6% of the total variations in EC and were not significant. The EC:PM25 ratio (i.e., the fraction of PM Although only a small number of sites and days were monitored in this pilot study, these preliminary results suggest that DEP (23) . However, in recent years, attention has begun to focus on understanding the noncancer respiratory effects of DBPs and their possible role in the acute or chronic health effects of airborne PM. There is emerging experimental evidence of irritant and/or immunologic effects of diesel exhaust on the respiratory system (24) (25) (26) (27) (28) (29) . In addition, recent epidemiologic studies have demonstrated associations between residential proximity to traffic sources and adverse respiratory outcomes, including asthma hospitalizations among children (30) , increased respiratory symptoms (31) (32) (33) , and diminished lung function (12, 13) . Exposure assessment in these studies has included self-reported traffic volumes on residential streets (e.g., high, medium, or low), quantitative data on traffic volumes collected by local agencies, and, occasionally, air monitoring data at selected locations. Because of the limitations of the exposure data, it is not always possible to uniquely implicate diesel exhaust as distinct from other forms of motor vehicle exhaust in the observed respiratory health effects. However, in one recent study in The Netherlands (13), chronic respiratory symptoms and lung function decrements in children were associated with local truck traffic density and with black smoke concentrations in schools, whereas no such associations were observed for car traffic, suggesting a specific effect of diesel exhaust. In addition, recent experimental studies (24) (25) (26) (27) (28) (29) highlight the role of DEPs in enhancing inflammatory and allergic responses in the respiratory system. NYC is one of four metropolitan areas that lead the United States in an annual increase of asthma mortality among individuals 5-34 years of age (34) . An investigation of small area variations in asthma hospitalizations in NYC revealed that several sections of Harlem are among those with the highest rates (35) . The possible role of diesel exhaust in these alarming asthma statistics has been a prominent concern of Harlem residents in recent years. The present study demonstrated spatial variations in diesel exhaust exposures within Harlem, but did not address whether exposures in Harlem exceeded those in other areas in NYC or elsewhere, nor did it address whether the observed variations in Harlem were associated with variations in asthma rates.
An interesting result of this study was the high degree of correlation between EC concentrations measured analytically on quartz fiber filters and the simple reflectance-based absorption coefficient measurements of the Teflon filters used for PM2 5 analysis (r = 0.95) ( Figure 5 ). These results suggest that absorption coefficient may be a surrogate for fine particle EC concentrations in NYC during the summer months. A similarly high correlation of 0.96 was found between EC and black smoke in a recent comparison study conducted in Berlin (36) .
In addition to providing new scientific data on patterns of exposure to DEPs in an urban setting, the present study also demonstrated the feasibility of an emerging model of community-based research that addresses environmental health problems in underprivileged communities. In this study, researchers and community representatives worked as fill partners in the design, implementation, analysis, and reporting of the data. The study also provided a mechanism for training young people from the community in research methods applied to environmental health problems. It is hoped that this model for community-based research will find application in other settings where there is a natural intersection between community health concerns and public health research needs. 
